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WHAT IS CLAIMED IS : 

An acyl derivative of 2 '-deoxyadenosine, 
having the formula 




wherein R is hydrogen or an 
other than acetyl, with the pfc&viso 
not hydrogen, or the pharmace^tJ 
thereof. 

2. An acyl der 
having the formula 



(I) 

metabolite 
least one R is 
cceptable salt 



2 ' -deoxyadenosine , 



sn 



(i) 
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Wh rein R is H or an\acyl group deriv d from a carboxylic 
acid s lected from o\e or more of the group consisting of 
pyruvic acid, lactic \cid, enolpyruvic acid, an amino acxd, 
a fatty acid other thaV acetic acid, lipoic acid, nicotinic 
acid, pantothenic acidA succinic acid, fumaric acid, 
p-aminobenzoic acid, belahydroxybutyric acid, orotic acid, 
and carnitine, with the Woviso that at least one R is not. 
hydrogen, or the pharmaceutical ly acceptable salt thereof. 

3. An acyl derivative of I'-deoxyguanosine, 
having the formula 



■"7 , 

RHN-£L 



(ID 



wherein R is hydrogen or an acyl radical of a metabolite 
other than acetyl, with the proviso that at least one R is 
not hydrogen, or the pharmaceutical ly ^cceptable salt 
thereof. 
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4. An acyl derivative of 2'-deoxyguanosine, 
having the formula 



RHi 



(ID 



wherein R is H or an acyl group j^riVed from a carboxylic 
acid selected from one or more/of theV group consisting of 
pyruvic acid, lactic acid, eholpyruvic\ acid, an amino acid, 
a fatty acid other than a*4tic acid, liboic acid, nicotinic 
acid, pantothenic acid, /succinic acid, fkmaric acid, 
p-aminobenzoic acid, b^tahydroxybutyric afeid, orotic acid, 
and carnitine, with the proviso that at le^st one R is not 
hydrogen, or the pharmaceutical^ acceptable^ salt thereof. 
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6. \ An acyl derivative of 2 ' -deoxycytidin , 
having the formula 



(III) 

wherein R is H or an acyl grolp d^ved from a carboxylic 
acid selected from one or mori^f the\ group consisting of 
pyruvic acid, lactic acid, e*6lpyruvic\ acid, an amino acid, 
a fatty acid other than acetic acid, litooic acid, nicotinic 
acid, pantothenic acid^/succinic acid, fWaric acid, 
p-aminobenzoic acid , Jfe tahydroxybutyric a^id, orotic acid, 
and carnitine , with /the proviso that at leW one R is not 
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hydrogen , or the pharmaceutically acceptable salt thereof, 

7. acyl derivative of 2 '-deoxythymidine, 

having the formula 




wherein R is hydrogen or an ai 
other than a fatty acid 
with thtj proviso that at 
pharmaceutically accept^ 



(IV) 

radXcal of a metabolite 

five carbon atoms, 
ot hydrogen, or the 
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8. \An acyl derivative of 2 1 -deoxythymidine 
having the formula 



(IV) 



^ived yfrom a carboxylic 
''group consisting of 



wherein R is H or an acyl group 
acid selected from one or more x o 

pyruvic acid, la^tic.acid, enolpyttf^fc acid, an amino, acid, 
a fatty acid containing 5 or mojre^ carbon atoms, lipoic acid, 
nicotinic acid, pahtothienic acid, succinic acid, fumaric 
acid, p-aminobenzoic acid, ybetahydroxybutyric acid, orotic 
acid and carnitine, with the proviso thatV at least one R 
substituent is not hydrogen, or the pharmaceutical^ 
acceptable salt thereof. 
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9. ^An acyl derivative of 2'-d oxy thymidine , 
having the f ormula^ 




(V) 



wherein R" is hydrogen or an ac 
with the proviso that the R^/on 
or the pharmaceutically 



radical 
nitrogen is 



f a metabolite, 
ot hydrogen. 



acceptable salt thereof 
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10. An\acyl derivative of 2 , -deoxy thymidine, 
having the formula^ 



7 




wherein R 1 1 is H or 
acid selected from one or more of 
pyruvic acid, lactic acid, enolpyr 
a fatty acid, lipoic acid, nicptin 
succinic acid, fumaric acid, p-aminl 
betahydroxybutyric acid, orotic aci 
the proviso that the R 1 f on nitrog 
the pharmaceutical^ salt thereof, 

11. The acyl 
wherein said fatty acid is a 
carbon atoms. 



arboxylic 
sting of 
amino acid, 
tothenic acid, 
cid, 
arnitine, with 
not hydrogen, or 



12. The acyl derivative of ©4* 



.tO/ wherein said amino acid is selected froml the group 
consisting of glycine, the L forms of alanine, valine, 
leucine, isoleucine, phenylalanine, tyrosines proline, 
hydroxyproline, serine, threonine, cystein , qystin 



ir 
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methionine, tryptophan, aspartic acid, glutamic acid, 
arginin , lysin^, histidine , ornithin , and hydroxy lysine. 

13. A Composition comprising at least two of the 
acyl derivatives ofi 2 'deoxyadenosine (I), 2 '-deoxyguanosine 
(II), 2 ' -deoxycytid\ne (III) and 2 ' -deoxythymidine (IV) 
having the formulae; 




wherein R' * • is H or an afcyl group detived from a carboxylic 
acid selected from one or more of the group consisting of 
pyruvic acid, lactic acid, enolpyruvic acid, an amino acid, 
a fatty acid, lipoic acid, nicotinic acid, pantothenic acid, 
succinic acid, fuimaric acid, p-aminobenzouc. acid, 
betahydroxybutyric acid, orotic acid, and \carnitine , with 
the proviso that at least one R is not hydrogen, or the 
pharmaceutical^ acceptable salt thereof. ^ 
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14. \The composition of claim 13 , wherein said 
amino acid is selected from the groujT'fconsisting of glycine, 
the L forms of alanine, valine, leucine, isoleucine, 
phenylalanine, tyrosine, proline, hydroxyproline, serine, 
threonine, cystein^. cystine, methionine, tryptophan, 
aspartic acid, glutWc acid, arginine, lysine, histidine, 
ornithine, and hydroky lysine. 

15. The composition of cl&iSL- 13 ' wherein said 
fatty acid is a carboxylic acid having 3-22 carbon atoms. 



(A. 



16. The comp 
comprising at least one 
selected from the group 
cy steamine , 2-mercaptoe 
dithiothreitol, glutat 
WR-1065, nicotinamine, 
2- B -aminoethyl-isothiy>uroni 
GLP/B05, OK-432, Biost 
Rhodexman, Levan, Mannozym, 
thymic factor TF-5, glutathfori 
dismutase, catalase, glutathion 
transferase, selenium, CdCl 2 , 
beta carotene, prostaglandins, 
and PABA. 



ition of cla im 13, further 

protective compounds 
WR-2721, NAC, DDC, 
pethylamine 
toethanesulfonic acid, 
itamine, 

V GLP.'B04, 
inan, Schizogfhyllan, 
1, TNF, 
'peroxide 
./glutathione 
letate, Vitamin A, 
tdcopherjeii , methylene blue 



17. A composition co 
compounds as recited in •ei 
pharmaceutically acceptable carrier, 



jg one or more 
-8 or tfl> and a 



18. A composition comprising^ an effective amount 
of one or more acyl derivatives of 2 'dedxyadenosine (I), 
2'-deoxyguanosine (II)/ 2* -deoxycytidineUIII) , and 
2 f -deoxy thymidine (iyf) or 2 '-deoxy thymidine (V) wherein R is 
acetyl and R' 1 is ac tyl, propionyl or butWyl, with the 
proviso that at least one R or R' 1 is not hydrogen, or the 
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0- 



pharmac uticaMy acceptable salt ther of, and a 
pharmaceutical^ acceptable carrier. 



19 . A \compositioa, coi 



zojpprising one or more 
compounds as recited in or-H >>, >t least 

one radioprotective compound selected from the group 
consisting of WR-27C1, NAC, DDC, cysteamine, 
2-mercaptoethanol, niercaptoethylamine dithibthreitol, 
glutathione, 2-mercapVoethanesulfonic acid, WR-1065, 
nicotinamine , 5-hydroxytryptamine , 

2- B -aminoethyi-isothiouronium-Br-Hbr , glucans, GLP/B04, 
GLP/B05, OK-432, BiostiA, PSK, Lentinan, Schizophyllan, 
Rhodexman, Levan, MannozW, MVE-2, MNR, MMZ, IL-1, TNF, 
thymic factor TF-5, g lutaVh>etfe^pe>s«idase , superoxide 
dismutase, catalase, glutathione reductase, glutathione 
transferase, selenium/CdClV, MnClj, Izn acetate. Vitamin A, 
beta carotene, prostaglandin^, tocopherol, methylene blue 
and PABA, and a pharmaceutical^ acceptable— carrier. 



20. The composition^ 
in the form of a liquid, 
dragee, an injectable solution, | 
suppository. 



'recited in c/laim llr^iSr^ 
suspension, /a tablet , a. 
topical solution, or a 



21. A composition as jre&ijzed in claim 17^CU8, 
comprising: 0-50 mole percent <ks*k acv i derivative of 
2'-deoxycytidine, 0-50 mole permit W an acyl derivative of 
2'-deoxyguanosine/ 0-50 mole^ifercent W an acyl derivative 
of 2 , -deoxythymidine, and j9^-50 mole peVcent of an acyl 
derivative of 2 '-deoxyadenosine, the total content of acyl 
deoxyribonucleosides adding up to 100 mdle percent. 

22; A composition as recited in claim_21, 
comprising 25 mole percent of each of the l^aid acyl 
deoxyribonucleosides. 
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23. The composition of claim 21, which comprises 
3 1 ,5 , -diacetyl-2 , \d oxyadenosine, ~3" T T5 :, -diacetyl- t 
2 ' -deoxyguanosine , >3 • , 5 • -diacetyl-2 1 -deoxycytidine and 

3 f ,5\-diacetyl-2 f -deVxythymidine. 

24. The composition of c laim 23, which comprises 
13-1330 mg of 3 1 ,5 , -diacetyl-2 , -deoxyadenosine, 13-1310 mg 
of 3 1 ,5* -diacetyl-2 1 -deoxyguanosine, 14-1370 mg of 

3* ,5 f -diacety 1-2' -deoxycytidine, and 14-1350 mg of 
3 1 , 5 ' -diacetyl-2 1 -deqxythjapidine. 



25. A skin lotibA containing an^effective amount 
of a composition as recited V> \Oa^ p> ^ d?9 i jj 2JB * 



26. The skin lotiopV^f cla 
composition is present in ptom 



25, wherein said i, ~*Pf 

ft-*-' \ 



. 1-5% by weight. 



27. A bioerpdable mic 
effective amount of a/ composition 



<pcaps;ule containing an 
as/x^cirted ih\«^^s^±3^ 



recited in claim 27, 



28. The composition as 
wherein said bioerodable microcapsules comprise a polymer r 
selected from the group consisting of\- poly lactate and a 
lactate-glycolate copolymer. 

29. A method of enhanc ino/thfe delivery of 
exogenous deoxyribonucleosides to/rhe tAssue of an animal, 
comprising the step of administering to said animal an 
effective amount of an acyl >rferivative ot\a 



deoxyribonucleoside as recited in oOraims- 



30. A methofl of treating physiological or 
pathological conditions of the tissue of an animal by 
supporting the metabolic function thereof, comprising 
increasing the bioavailability of deoxyribonuql osides to 
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said tissue W administering to said animal an effective 
amount of an^acyl derivative of a deoxyribonucleoside as 



recited in 



31. A taethod for treating cardiac insufficiency, 
myocardial infarction, the consequences of hypertension, 
cirrhosis of the liver, diabetes, senescence, adrenal 
insufficiency, the complications of pregnancy, 
cerebrovascular disorders, senile dementias, Parkinson' s 
disease, demyelinatina disorders, cerebellar ataxia, infant 
respiratory distress syndrome, and lung disorders, or to 
enhance bone healing orViuscle performance, comprising 
administering to an animal an eff ectiv e amount of an acyl 
derivative of a deoxyribonaieieoside as\:ecited in -^ej^ms- 




32. A method for ^e^tin^/orgreventing 
radiation-induced cellular daiftp/g^&t^nprising ^administering 
to an animal an effective amouijflf of a composition as recited 
in claim 17^d*— £B?1 



33. The method of c 
composition is administered 
radiation. 



lainK 32, wherein said 
be|f ore Vr^efrter exposure to 



34. A metho^for treating 6r preventing 
"sunlight-induced cellular damage compr^singL, administering to 
an animal the composition of claim 17, 



35. A method for treating or preventing radiation 
or sunlight-induced cellular damage comprising administering 
to an animal an effective amount of a skin lotion as recited 
in claim 25. 
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36. A niethod for ameliorating the effects of 
aging comprising aaminist ring to an animal an eff ctive 
amount of a composition as recited in claiia__17' 



37. A method for treating or preventing 
mutagen-induced cellular damage comprising administering to 
an animal an effective amount of a composition as recited in 



claim 17 




38. A method forXenhancing the healing of damaged 
tissue comprising administering to an animal an effective 
amount of a composition as recited in claim 17 



39. The method of cj 
tissue comprises skin wound^ 



wherein said damaged . 



40. The metKbd of cla?|m 38, /wherein said damaged 
tissue comprises bursfed tissue, 



41. The method of c,Jrai&_38, where 
tissue comprises diseased or danutged liver 



42. The method of clajm 38,/tfherein said damaged 
tissue comprises heart muscle dairagjap as a result of 
myocardial infarction. fj. 



43. The method of cla 
tissue is bone marrow. 



said damaged 

LSSUe. .:"<-• 



\ 



cl aiy 



38 A wherein said damaged 



44. The method of c laim 38, Y here * n said method 
enhances erythropoiesis . ■> ^ 



45. A method for enhancing thel transport of 
deoxyribonucleosides across the gastrointestinal tract and 
the blood-brain barrier and thereby enhancing the y Lc& 
bioavailability of said deoxyribonucleosides, comprising 
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administration 
acyl derivative 



an animal of an effective amount of an 

as recited in 



eoxyribonucleosid 





_ ^_ 

46. A method for} 
2 • -deoxycytidine , 2' v '-deo* 
2 '-depxythymidine across' 
blood-brain barrier and 
bioavailability of said deoxyrij 
administration to an animal of 
composition as recited i n cl aim 

47. A method as 
wherein said animal is a human. 



he transport of 
-deoxyadenosine, and 
testinal tract and the 
the 



es, comprising 
ive amount of a 



"^ as^-^ij 3i 



230; 
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